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DETAILED ACTION 

Response to Amendment 

This application is in response to applicant's amendment filed on April 23, 2008. Claims 
1-35 are now pending in the present application. This Action is made FINAL. 

Response to Arguments 
Applicant's arguments with respect to claims 1-35 have been considered but are moot in 
view of the new ground(s) of rejection. The examiner notes that FullertonA is applicable to the 
claims as currently written since there is no recitation of "narrow band" in the claims. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Claim 1 is rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply with the 
written description requirement. The claim(s) contains subject matter which was not described 
in the specification in such a way as to reasonably convey to one skilled in the relevant art that 
the inventor(s), at the time the application was filed, had possession of the claimed invention. 

After a thorough review by the examiner, the limitation, "at least two of the subcarriers 
including the same data", was determined not to be supported in the specification. The examiner 
encourages applicants to provide page and line citations, if the applicants disagree. 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 
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Claim 1 rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for failing to 
particularly point out and distinctly claim the subject matter which applicant regards as the 
invention. 

In claim 1, on line 14 it appears the applicants intended to use "transmission signals", 
however the claim only reads "transmission". The examiner read the claim as "the plurality of 
transmission signals", since this limitation is referred use previously in the claim. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 
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2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

Claims 1, 6-8, 15-22, 24, 29, and 31are rejected under 35 USC 103(a) as being 
unpatentable over Fullerton et al. (US Patent 5,677,927, hereinafter FullertonA) in view of 
Rouquette et al. (US Patent 7,308,035 B2, hereinafter Rouquette). 

Consider claim 1 (and similarly applied to claim 32). FullertonA discloses a 
communication apparatus comprising: 

a modulation part for impulse-modulating transmission data and generating a plurality of 
subcarriers modulation signals (figure 17, column 18 lines 16-44, read as an impulse radio 
transmitter having three subcarrier generator/modulators, each having a different subcarrier 
frequency, where signals are fed to modulator and subcarriers signals are generated); 

a transmission part for amplifying the plurality of subcarrier-transmission signals and 
generating a plurality of subcarrier-transmission signals (column 24 lines 31-44, read as 
amplifier buffers the product signal); 

a filter section for outputting a plurality of transmission signals, the transmission signals 
being band- limited of the plurality of subcarrier-transmission signals (column 24 lines 31-44, 
read as the integrator is essentially a low-pass filter of first order, which is adapted to respond on 
a time scale similar to the width of the monocycle, which outputs the signal); and 



Application/Control Number: 1 0/51 1 ,622 Page 5 

Art Unit: 2617 

an antenna section for radiating the plurality of transmission (column 18 lines 58-61, read 
as the modulated, coded timing signal output by the subcarrier time modulator is fed to the 
output stage and transmitted as an emitted signal). 

FullertonA substantially discloses the claimed invention but fails to explicitly teach at 
least two of the subcarriers including the same data and to multiplex the plurality of transmission 
signals. 

However, Rouquette teaches at least two of the subcarriers including the same data and to 
multiplex the plurality of transmission signals (column 1 lines 39-48, read as the same data is 
transmitted over different physical paths interleaved in time, in particular over different transmit 
and/or receive antenna elements, and frequency spreading where the same data is spread over 
different channels distinguished by their sub-carrier frequency). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have incorporated the teachings of Rouquette into the invention of 
FullertonA in order to improve the communication capacity of the systems while reducing the 
sensitivity of the systems to noise and interference and limiting the power of the transmissions 
(column 1 lines 39-42). 

Consider claim 6 and as applied to claim 1 . FullertonA and Rouquette disclose wherein 
the transmission modulation part assigns a narrower band to the subcarrier having a lower center 
frequency and a broader band to the subcarrier having a higher center frequency (FullertonA; 
column 8 lines 31-40). 
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Consider claim 7 and as applied to claim 1. FullertonA and Rouquette disclose a 
channel control section for selecting and controlling the subcarrier for use on each channel, the 
channel control section performing communication over two or more channels with different 
ones of the subcarriers (FullertonA; column 19 lines 16-61). 

Consider claim 8 and as applied to claim 7. FullertonA and Rouquette disclose wherein 
the channel control section performs communication over two or more channels with a 
combination of different ones of the subcarriers (FullertonA; column 19 lines 16-61). 

Consider claim 15 and as applied to claim 7. FullertonA and Rouquette disclose 
wherein the modulation part divides one symbol into two or more of the subcarriers, thereby 
multiplexing two or more channels (FullertonA; column 18 lines 45-61). 

Consider claim 16 and as applied to claim 15. FullertonA and Rouquette disclose 
wherein the modulation part causes frequency hopping in one symbol by use of two or more of 
the subcarriers, to thereby multiplexing two or more channels (FullertonA; column 18 lines 45- 
61). 

Consider claim 17 and as applied to claim 15. FullertonA and Rouquette disclose 
wherein the modulation part causes encoded spread of one symbol onto two or more of the 
subcarriers, to thereby multiplexing two or more channels (FullertonA; column 18 lines 45-61). 

Consider claim 18 and as applied to claim 15. FullertonA and Rouquette disclose 
wherein the modulation part causes spread of one symbol onto two or more of the subcarriers 
and two or more chips, thereby multiplexing two or more channels (FullertonA; column 22 lines 
55-67). 
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Consider claim 19 and as applied to claim 1. FullertonA and Rouquette disclose 
wherein the antenna part comprises a plurality of antenna elements (FullertonA; column 13 lines 
3-8). 

Consider claim 20 and as applied to claim 1. FullertonA and Rouquette disclose 
wherein the antenna part has a frequency characteristic of a multi-band characteristic 
(FullertonA; column 13 lines 3-10, column 14 lines 7-23). 

Consider claim 21 and as applied to claim 19. FullertonA and Rouquette disclose 
wherein the antenna elements are different in center frequency of frequency characteristic 
(FullertonA; column 13 lines 3-10, column 14 lines 7-23). 

Consider claim 22 and as applied to claim 21. FullertonA and Rouquette disclose 
wherein the antenna elements have band characteristics not to overlap on a frequency axis 
(FullertonA; column 27 line 66 - column 28 line 17). 

Consider claim 24 and as applied to claim 19. FullertonA and Rouquette disclose 
wherein the antenna elements have frequency characteristics corresponding to the subcarriers 
and radiate subcarrier transmission signal as a radio wave (FullertonA; column 27 line 66 - 
column 28 line 17). 

Consider claim 29 and as applied to claim 1 . FullertonA and Rouquette disclose 
wherein the transmission demodulation part comprises a spread code storing part for storing a 
spread code and extracting a spread code corresponding to the subcarrier, and a spread part for 
making a direct spread onto the subcarrier from the modulation signal divided into the 
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subcarriers and the spread code extracted at the spread code storing part (FullertonA; column 19 
lines 11-31). 

Consider claim 31 and as applied to claim 1. FullertonA and Rouquette disclose 
wherein the transmission demodulation part comprises a switch part for switching over by 
frequency hopping on the subcarrier, the carrier control part carrying out the control in the switch 
section (FullertonA; column 23 lines 1-19). 

Claims 2-5, 9, 13, 14, 23, 25-28, 30, 35 are rejected under 35 USC 103(a) as being 
unpatentable over Fullerton et al. (US Patent 5,677,927, hereinafter FullertonA) in view of 
Rouquette et al. (US Patent 7,308,035 B2, hereinafter Rouquette) and further in view of 
Aslanis et al. (US PGPUB 2002/0094049 Al, hereinafter Aslanis). 

Consider claim 35 and as applied to claim 1. FullertonA and Rouquette disclose the 
claimed invention but fail to explicitly teach a carrier control part for controlling the subcarriers 
for use in communication depending upon information amount, significance and communication 
propagation condition. 

However, Aslanis teaches a carrier control part for controlling the subcarriers for use in 
communication depending upon information amount, significance and communication 
propagation condition (paragraph 6, read as The bits of input data for transmission within each 
block or symbol period are allocated to the sub-carriers in a manner which is dependent upon the 
signal-to-noise ratios (SNRs) of the sub-carriers, typically so that the bit error rates of the sub- 
carriers, as monitored at the receiver, are substantially equal). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have incorporated the teachings of Aslanis into the invention of 
FullertonA and Rouquette in so that the bit error rates of the sub-carriers as monitored at the 
receiver, are substantially equal (paragraph 6). 

Consider claim 2 and as applied to claim 35. FullertonA and Rouquette disclose a 
reception modulation part for detecting reception data and examining a reception power on each 
subcarrier, to notify to the subcarrier control section a permission/non-permission to use the 
subcarrier, depending upon the reception power examined by the reception demodulation part 
(FullertonA; column 28 lines 17-30). 

Consider claim 3 and as applied to claim 2. FullertonA and Rouquette disclose wherein 
the carrier control section causes hopping two or more of the subcarriers (FullertonA; column 18 
lines 52-61, column 21 lines 49-61). 

Consider claim 4 and as applied to claim 2. FullertonA and Rouquette disclose wherein 
the carrier control section causes spread on two or more of the subcarriers (FullertonA; column 
18 lines 52-61, column 21 lines 49-61). 

Consider claim 5 and as applied to claim 1. FullertonA, Rouquette, and Aslanis 
disclose wherein the transmission modulation part changes an on-frequency allocation of the 
subcarriers according to communication condition (Aslanis; paragraph 6). 

Consider claim 9 and as applied to claim 35. FullertonA and Rouquette disclose 
wherein carrier control part performs communication of control information by at least one of the 
subcarriers (FullertonA; column 2 lines 1 1-29). 



Application/Control Number: 1 0/51 1 ,622 Page 1 0 

Art Unit: 2617 

Consider claim 13 and as applied to claim 9. FullertonA and Rouquette disclose 
wherein the subcarrier with which the modulation part is to communicate the control information 
has a center frequency lower than a center frequency of the other subcarrier (FullertonA; column 
7 lines 1-9). 

Consider claim 14 and as applied to claim 9. FullertonA and Rouquette disclose 
wherein the subcarrier with which the modulation part is to communicate the control information 
has a band narrower than a band of the other subcarrier (column 10 lines 43-56). 

Consider claim 23 and as applied to claim 2. FullertonA and Rouquette disclose 
wherein the antenna part receives radio wave on a subcarrier-by-subcarrier basis and outputs the 
subcarrier signal to the reception modulation part (FullertonA; column 19 lines 16-61). 

Consider claim 25 and as applied to claim 2. FullertonA and Rouquette disclose 
wherein the reception demodulation part has a compensation part for detecting a characteristic of 
a subcarrier-based signal sub-system r from a known signal received from a communication 
partner and compensating for the characteristic of the signal sub-system (FullertonA; column 19 
lines 16-61). 

Consider claim 26 and as applied to claim 25. FullertonA and Rouquette disclose 
wherein the characteristic of the signal subs-system is a frequency characteristic (FullertonA; 
column 3 lines 61-67). 

Consider claim 27 and as applied to claim 25. FullertonA and Rouquette disclose 
wherein the characteristic is a time response characteristic of the signal sub-system, the 
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compensation part compensating for the time response characteristic by a correlation signal of a 
correlator (FullertonA; column 20 lines 52-65). 

Consider claim 28 and as applied to claim 2. FullertonA and Rouquette disclose 
wherein the reception demodulation part comprises a spread code storing part for storing a 
spread code and extracting a spread code corresponding to the subcarrier, and a dispread part for 
making a convolution operation of the subcarrier signal and the spread code extracted at the 
spread code storing section (FullertonA; column 19 lines 1-10). 

Consider claim 30 and as applied to claim 2. FullertonA and Rouquette disclose 
wherein the reception demodulator comprises a switch section for switching over by frequency 
hopping on the subcarrier, the carrier control section carrying out the control in the switch 
section (FullertonA; column 23 lines 1-19). 

Claims 10-12 are rejected under 35 USC 103(a) as being unpatentable over Fullerton et 
al. (US Patent 5,677,927, hereinafter FullertonA) in view of Rouquette et al. (US Patent 
7,308,035 B2, hereinafter Rouquette) in view of Aslanis et al. (US PGPUB 2002/0094049 
Al, hereinafter Aslanis) and further in view of Fullerton (US Patent 5,687,169, hereinafter 
FullertonB). 

Consider claim 10 and as applied to claim 9. FullertonA and Rouquette disclose the 
claimed invention but fail to explicitly teach wherein the modulation part multiplexes together 
the pieces of control information on three or more channels by use of any one of time division 
multiplex and code division multiplex, in at least one subcarrier of two or more of the 
subcarriers. 
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However, FullertonB teaches the modulation part multiplexes together the pieces of 
control information on three or more channels by use of any one of time division multiplex and 
code division multiplex, in at least one subcarrier of two or more of the subcarriers (column 1 1 
lines 43-55, column 13 lines 40-47). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have incorporated the teachings of FullertonB into the invention of 
FullertonA, Rouquette, and Aslanis in order to provide two-way transmittal of information 
(column 9 lines 56-65). 

Consider claim 11 and as applied to claim 2. FullertonA, Rouquette, and Aslanis 
disclose the claimed invention but fail to explicitly teach wherein the modulation section carries 
out frequency division duplex by use of two or more of the subcarriers. 

However, FullertonB teaches wherein the modulation section carries out frequency 
division duplex by use of two or more of the subcarriers (column 12 lines 35-65). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have incorporated the teachings of FullertonB into the invention of 
FullertonA, Rouquette, and Aslanis in order to provide two-way transmittal of information 
(column 9 lines 56-65). 

Consider claim 12 and as applied to claim 9. FullertonA, Rouquette, and Aslanis 
disclose the claimed invention but fail to explicitly teach wherein the modulation section carries 
out frequency division duplex by use of three or more of the subcarriers. 
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However, Fullerton teaches wherein the modulation section carries out frequency 
division duplex by use of three or more of the subcarriers (column 12 lines 35-65). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have incorporated the teachings of FullertonB into the invention of 
FullertonA, Rouquette, and Aslanis in order to provide two-way transmittal of information 
(column 9 lines 56-65). 

Claims 32-34 are rejected under 35 USC 103(a) as being unpatentable over Toshimitsu 
(US Patent 6,735,256 Bl) in view of Rouquette et al. (US Patent 7,308,035 B2, hereinafter 
Rouquette) and further in view of Fullerton et al. (US Patent 5,677,927, hereinafter 
FullertonA). 

Consider claims 32. Toshimitsu discloses a communication method for modulation 
communication with using a plurality of subcarriers (column 4 lines 28-35), the communication 
method comprising: 

a step of measuring a reception power on every subcarrier in a non-signal 
state, in an initial state prior to starting a communication (column 6 line 66 -column 7 line 6, 
read as measuring a fluctuation of reception power for every sub-carrier in the NAK signal and 
feeding back the result); and 

a step of determining the reception power measured and selecting the 
subcarrier usable in communication (column 8 lines 16-24, read as the level judgment section 25 
includes a selector, where the level judgment section inputted are reception levels of all sub- 
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carriers (N sub-carriers) detected by the level detector. The selector in the level judgment section 
selects M signals from N sub-carriers). 

Toshimitsu substantially discloses the claimed invention but fails to explicitly teach at 
least two of the subcarriers including the same data. 

However, Rouquette teaches at least two of the subcarriers including the same data (column 1 
lines 39-48, read as the same data is transmitted over different physical paths interleaved in time, 
in particular over different transmit and/or receive antenna elements, and frequency spreading 
where the same data is spread over different channels distinguished by their sub-carrier 
frequency). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have incorporated the teachings of Rouquette into the invention of 
FullertonA in order to improve the communication capacity of the systems while reducing the 
sensitivity of the systems to noise and interference and limiting the power of the transmissions 
(column 1 lines 39-42). 

In addition, Toshimitsu and Rouquette fail to explicitly teach that the modulation can be 
impulse modulation. 

However, FullertonA teaches impulse modulation (column 1 lines 26-32). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have incorporated the teachings of FullertonA into the invention of 



Application/Control Number: 1 0/51 1 ,622 Page 1 5 

Art Unit: 2617 

Toshimitsu and Rouquette in order to emit short Gaussian monocycle pulses with tightly 
controlled average pulse-to-pulse interval (column 1 lines 26-32). 

Consider claim 33 and as applied to claim 32. Toshimitsu, Rouquette, and Rouquette 
disclose wherein the determination is to use, in a later communication, the subcarrier having the 
reception power equal to or smaller than a predetermined value (FullertonA; column 28 lines 17- 
39). 

Consider claim 34 and as applied to claim 33. Toshimitsu, Rouquette, and Rouquette 
disclose further comprising a step of measuring a reception power on every subcarrier of a 
received known signal at a start of communication; and a step of selecting the subcarrier having 
the measured reception power equal to or greater than a predetermined value, as a subcarrier 
usable in communication (FullertonA; column 28 lines 17-39). 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS 
from the mailing date of this action. In the event a first reply is filed within TWO MONTHS 
of the mailing date of this final action and the advisory action is not mailed until after the end 
of the THREE-MONTH shortened statutory period, then the shortened statutory period will 
expire on the date the advisory action is mailed, and any extension fee pursuant to 37 CFR 
1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
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however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any response to this Office Action should be faxed to (571) 273-8300 or mailed to: 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



Hand-delivered responses should be brought to 

Customer Service Window 
Randolph Building 
401 Dulany Street 

Alexandria, VA 22314 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Christopher M. Brandt whose telephone number is (571) 270-1098. 
The examiner can normally be reached on 7:30a.m. to 5p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, George Eng can be reached on (571) 272-7495. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist/customer service whose telephone number is (571) 272- 
2600. 

Christopher M. Brandt 

C.M.B./cmb 

July 20, 2008 



/George Eng/ 

Supervisory Patent Examiner, Art Unit 2617 



